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SUMhsARY 

Treatment of P_trimethylsilyl-o$-unsaturated esters with diazomsthane results 

in a stereospecific homclogation to the corresponding r-trimethylsilylcr,&.msaturated 
esters. 

We wish to report that the reaction of diazomethane with fl-trimethylsilyk@- 

unsaturated esters results in the facile homologation of these species by formal intro- 

duction of a methylene unit between the silyl and alkenyl groups_ Thus, both cis-(Ia) 

and trans-methyl3-trhnethylsilylpropenoate (Ib) are converted Sterecspecifkally to the 

respective &(IIa) and trans-methyl4trimethylsilyl-2-butenoats (III>). 

MesSiCH=CHC02 CHs + CHa N2 + MesSiCH2 CH=CHCOa CHa 

Oa,b) (IIa,b) 

When 0.5 g (3.2 mmole) of (Ia)* was treated with 15 ml (3.5 mmole) of a 0.23N 

ethereal solution of diazomethane, GLC analysis (bromobenzene internal standard) after 

20 h at 25O indicated an Sj%‘yield of (IIa), produced to the exclusion of (IIb). Identical 
treatment of (Ib)* led to a 75% yield of (Hb), again produced free of its stereoisomer (Ha). 

In another run, the reaction of 1.4 g (8.9 mmole) (Ib) with 13.8 mmole diazo- 

methane was monitored b$ GLC. The following percentage of (Ib) was converted after the 
time span indicated (minutes): 15 (l), 80 (13), 90 (26), 95 (30). Distillation then af- 

* Obtained in 13% yield (b-p. 80-84’/SO mm) by hydroboration of methyl 3-trimet.hyLGlylpropycoate 
cIfI),according to the method of Zweifel’_ The reaction of diazomethane with 3-trimethylsilylpropynoic 
Ed afforded (III) (b.p. 71-75”/14 mm) without complication. 

Obtained in low yield (b.p. 7%77”/20 mm) from the reaction of 2-trimethyLsZylviny1 magnesium 
bromide3 with methyl chloroformate. 
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‘PklXIkINAR~ CO-ICATION c9 

forded 0.78 g (55%) of @lb),- b-p. SO-84”/ 18 mm (lit.4, b-p. 8O-89o/25 mm). 

Location of the trimethylsilyl. group or: ?he vinyl position.@ to the carboxymethoxy 
function was found- to be critical to the homolc gation process. Thus, attempted reaction 
between diazomethane and methyl 2-trhnethylsllylpropenoate (lV)* resulted in the slow 

disappearance of (Iv) over several days, but no homologation product (or any other : 

material of similar volatility)could be detected by CLC, 

These observations seem best interpreted in terms of the known chemistry of 

pyrazXine intermediates formed by l&ycloaddition of diazo species to c&unsaturated 

esters’ . Pyrazolines such as (V), for example, undergo thermolysis to yield varying propor- 

tions of cyclopropane and homologous oleftic product: 
HH’ 

CH2N2 _ 
R4 

RCH = CHC02CH3 
3 C02CH, 

-t+ 

A 

5 
N//N -N2 

(Po,R = H 

9b,R = SiMe3) 

RCH 

/\ 
CH2-CH-CO,CH, + RCH2CH=CHC02CH3 

The latter transformation has been described’ as entailing the migration of a C-4 
hydrogen* in (Va) to C-S concerted with elimination of nitrogen, resulting in an overall 

stereospecific * homologation of the original CY, P-unsaturated compound. Although 

in the present case, we have as yet no direct evidence for the intermediacy of (Vb), 

facile migration of the trimethylsilyl.group to C-5 within this species, concerted with 

loss of nitrogen, would offer an explanation for the direction and stereospecificity of 

the reaction. That the trimethylsilyl group migrates to the apparent exclusion of C-4 
hydrogen may be a function of conformational preferences which orient this group in a 

position most favorable for migration, or may be due to an inherent enhanced ability for 

migration of the silyl group over hydrogen. 
The details, scope and synthetic utility of this transformation are presently under 

investigation_ 

Characterization data for compounds I-IV are given in Table 1. 

* Prepared(b.p. 53-56”/18 mm) from the acid-catalyzed esterification of 24rimethylsilylpropenoic 
acids. 

f, Alkyl and aryl migrations have also been observed in the thermolysis of pyrazolines in which a cyan0 
etion has replaced hydrogen at C-3 6. 

The original cycloaddition is known to be stereospecifically cis7. 
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